Abstract-The definitions of ρ complete weight enumerator and exact complete ρ weight enumerator over a matrix ring are given, and the MacWilliams identities with respect to RT metric for the two weight enumerators of linear codes over the matrix ring are obtained, respectively. Finally, we give an example to illustrate our obtained results.
I. INTRODUCTION
Error-correcting codes has been widely used in the field of computer and communication, and the MacWilliams identity is one of the important results in error-correcting codes. There has been a recent growth of interest in linear codes with respect to a newly defined non-Hamming metric grown as the Rosenbloomhave done a lot of contribution to the MacWilliams identities with respect to ρ complete weight enumerators over alphabets () were obtained in [11] . Note that codes over 4 4
Z vZ  with RT metric were studied in [12] .
Motivated by the work listed above, we continue to consider MacWilliams identities of linear codes over ( ) 
II. PRELIMINARIES
For convenience, we let R be the commutative ring { } |, ( , , , ) 
Similarly, suppose 1 2
, the inner product of () Px and () Qx defined above in terms of polynomials becomes 
, where 1 in
Define ρ complete weight enumerator of a code C over () 
III. THE LEE COMPLETE  WEIGHT ENUMERATOR
In this section, we will give a MacWilliams identity with respect to Lee complete ρ weight enumerator over
Firstly, we give a Gray map between R (Lee weight) and 
According to Definition 3.1, it is easy to verify that the Lee weight of C is the Hamming weight of its Gray image  . Moreover, the Gray map  is an isometry from ( 
. (5) In (5), we let ,1 n r s  and arrange the subscripts properly, then we obtain a new Lee weight enumerator, that is: 
n n s yy  , and  be defined above, then
where
The following lemma will play an important role in obtaining the main result.
Lemma 3.7 Let  be a fixed element of R , then we have
. 
Now we will give the first main result, that is, we give a MacWilliams identity of linear codes over 
the result then follows by applying Lemma 3.6. The following assertion is the special cases of Theorem 3.8, so we omit its proof. 
which is called the MacWilliams identity with respect to Lee complete ρ weight enumerator of the linear code C over R . 2) In Theorem 3.8, let s=1, n=r, by properly interchange-ing subscripts, then
which is called the MacWilliams identity with respect to Lee weight enumerator of the linear code C over R .
IV. THE EXACT COMPLETE  WEIGHT ENUMERATOR
In this section, we will give a MacWilliams identity with respect to exact complete ρ weight enumerator over , (8) especially, in (8), we let 1, n s r   , and by properly interchanging subscripts, we can obtain the exact complete ρ weight enumerator of a code C over R : 
proof is similar when l is prime except the case when 3 l  . In light of Definitions 3.4 and 4.1, we have (1 )(1 ), 0, 
which is called the MacWilliams identity with respect to exact weight enumerator of the linear code C over R .
V. ILLUSTRATION EXAMPLES
In the previous Sections, MacWilliams identities with respect to Lee complete ρ weight enumerator and exact complete ρ weight enumerator over ring Z vZ  , we have the generator matrix of C  is
, that is, 
